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Seventeen  Y-chromosomal  (DYS19,  DYS389  I/II,  DYS390,  DYS391,  DYS392,  DYS393,  DYS438,  DYS439, 
DYS437,  DYS448,  DYS456,  DYS458,  DYS635,  YGATA-H4  and  DYS385a/b)  short  tandem  repeat  (STR)  poly¬ 
morphic  systems  were  typed  in  three  South  West  Colombian  populations:  Valle  (short  term  for  Valle  del 
Cauca),  Cauca  and  Narino.  DYS385a/b  showed  the  highest  gene  diversity  in  the  three  populations.  A  total 
of  287  different  Y-chromosome  haplotypes  were  observed  in  the  308  males  analyzed,  and  the  haplotype 
diversity  among  populations  was  0.9977.  The  most  frequent  haplotype  was  observed  only  three  times  and 
only  nineteen  others  were  observed  two  times.  The  highest  gene  diversity  was  found  in  Valle  and  the  low¬ 
est  in  Cauca.  Analysis  of  molecular  variance  ( AMOVA)  revealed  that  variation  is  mainly  within  populations 
(99.1%)  in  agreement  with  previous  results  in  European  populations.  In  conclusion,  these  populations 
could  be  pooled  together  in  order  to  create  one  “Colombian-Mestizo”  database  for  forensic  use. 

©  2008  Elsevier  Ltd  and  Faculty  of  Forensic  and  Legal  Medicine.  All  rights  reserved. 


1.  Introduction 

The  non-recombinant  Y-chromosome  segment  shows  a  pater¬ 
nally  inherited  haploid  transmission  pattern.  Because  Y-STRs  can 
be  employed  to  construct  highly  discriminative  Y-haplotypes,  they 
are  useful  in  stain  analysis,  paternity  testing  and  other  forensic  ge¬ 
netic  studies  on  the  basis  of  their  male-specificity.  From  the  evolu¬ 
tionary  point  of  view,  these  markers  are  useful  for  tracing 
migration  movements  of  populations  and  inferring  the  history  of 
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modern  humans.  These  markers  allow  amplification  of  male-spe¬ 
cific  DNA  regions  in  a  male/female  mixture  without  female  DNA 
competition  for  reagents  during  PCR.  The  gene  frequencies  and 
gene  and  haplotype  diversities  for  17  Y-STR  loci  reported  here  in 
three  Southwestern  states  from  Colombia  will  contribute  to  the 
world  database  and  to  the  knowledge  on  genetic  polymorphisms 
of  local  populations. 

2.  Methods 

Blood  samples  were  obtained  from  308  reportedly  unrelated 
healthy  donors  born  in  the  Southwestern  Colombian  states  of 


1752-928 X/$  -  see  front  matter  ©  2008  Elsevier  Ltd  and  Faculty  of  Forensic  and  Legal  Medicine.  All  rights  reserved, 
doi:  10.1 01 6/j.jflm.2008. 12.002 


Table  1 

Y-chromosome  STR  haplotypes  in  three  Colombian  populations. 


Haplotype 
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b 
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Table  1  ( continued ) 


Haplotype 

DYS19 

DYS385a  / 
b 

DYS389I 

DYS389II 

DYS390 

DYS391 

DYS392 

DYS393 

DYS438 

DYS439 

DYS437 

DYS448 

DYS448  DYS456 

DYS458 

DYS635 

GATA 

H4 

VALLE  CAUCA 

NARINO  Total: 
308 
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14 
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28 

24 
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1 

63 
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24 
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12 
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1 

65 
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23 

10 

11 

12 

10 

12 

14 

21 

16 
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23 

11 

11 

12 
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14 

22 
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1 
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11 
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1 

1 

106 

13 

13-14 

12 

29 

24 

11 

14 

13 

11 

13 

13 

20 

18 

16.3 

25 

12 

1 

1 

107 

14 

14-13 

13 

30 

21 

10 

11 

12 

9 

12 

15 

21 

17 

15 

22 

11 

1 

1 

108 

14 

14-11 

13 

29 

24 

10 

13 

13 

12 

11 

14 

18 

16 

18 

23 

11 

1 

1 

109 

13 

13-12 

14 

30 

24 

11 

13 

13 

12 

12 

14 

18 

15 

16 

23 

11 

1 

1 

110 

14 

14-11 

13 

29 

24 

11 

13 

13 

12 

12 

14 

17 

16 

17 

23 

12 

1 

1 

111 

13 

13-15 

15 

31 

25 

10 

15 

13 

11 

12 

14 

20 

14 

16 

25 

11 

1 

1 

112 

14 

14-14 

13 

31 

24 

10 

11 

12 

10 

12 

14 

19 

15 

17.2 

22 

11 

2 
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113 

14 

14-11 

13 

29 

25 

13 

13 

13 

12 

11 

14 

18 

15 

18 

23 

11 

1 

1 

114 

15 

15-14 

13 

30 

21 

10 

11 

14 

11 

13 

14 

21 

16 

17 

21 

12 

1 

1 

115 

13 

13-14 

13 

30 

23 

10 

15 

13 

11 

11 

14 

19 

14 

17 

25 

12 

1 

1 

116 

14 

14-11 

14 

30 

24 

11 

13 

13 

12 

11 

15 

19 

15 

17 

23 

12 

1 

1 

117 

13 

13-14 

12 

29 

23 

10 

14 

13 

11 

13 

13 

20 

17 

17 

24 

12 

2 

2 

118 

14 

14-14 

14 

32 

24 

10 

15 

12 

11 

11 

15 

22 

16 

17 

22 

11 

1 

1 

119 

15 

15-11 

12 

29 

24 

10 

13 

13 

11 

12 

15 

19 

16 

18 

24 

12 

1 

1 

120 

13 

13-14 

13 

31 

24 

10 

14 

13 

11 

12 

14 

20 

17 

16 

23 

10 

1 

1 

121 

13 

13-15 

12 

30 

23 

10 

15 

13 

13 

11 

14 

20 

15 

15 

22 

13 

1 

1 

122 

14 

14-11 

13 

30 

24 

10 

13 

13 

12 

13 

15 

19 

14 

17 

23 

12 

1 

1 

123 

14 

14-11 

14 

30 

24 

10 

13 

14 

12 

12 

15 

18 

17 

18 

23 

12 

1 

1 

124 

14 

14-14 

12 

29 

22 

10 

11 

14 

10 

10 

16 

20 

15 

18 

20 

12 

1 

1 

125 

14 

14-11 

13 

29 

24 

11 

13 

13 

12 

12 

14 

18 

15 

19 

23 

12 

1 

1 

126 

14 

14-11 

13 

30 

24 

11 

13 

13 

12 

11 

15 

19 

16 

18 

23 

12 

1 

1 

127 

13 

13-15 

13 

32 

25 

10 

16 

13 

13 

12 

14 

19 

15 

15 

22 

12 

1 

1 

128 

15 

15-17 

13 

30 

22 

10 

11 

14 

12 

13 

14 

21 

15 

16 

21 

12 

1 

1 

129 

17 

17-12 

13 

28 

23 

10 

11 

13 

10 

11 

15 

21 

14 

15 

22 

12 

1 

1 

130 

14 

14-11 

13 

29 

24 

11 

13 

13 

12 

11 

14 

18 

16 

17 

23 

12 

1 

1 

131 

14 

14-14 

12 

29 

23 

10 

11 

14 

10 

12 

16 

20 

14 

16 

21 

11 

1 

1 

132 

13 

13-13 

13 

30 

24 

10 

14 

13 

11 

11 

14 

20 

15 

18 

22 

12 

1 

1 

133 

14 

14-11 

13 

29 

24 

11 

13 

13 

12 

11 

15 

19 

17 

16 

23 

12 

1 

1 

134 

14 

14-11 

13 

29 

24 

11 

13 

13 

13 

12 

15 

19 

16 

17 

23 

12 

1 

1 

135 

14 

14-13 

13 

30 

23 

10 

11 

12 

10 

13 

14 

21 

15 

17.2 

21 

11 

1 

1 

136 

14 

14-11 

14 

30 

24 

11 

13 

13 

12 

12 

14 

18 

16 

17 

23 

11 

1 

1 

137 

13 

13-15 

12 

30 

23 

10 

15 

13 

12 

12 

14 

20 

15 

15 

22 

12 

1 

1 

138 

13 

13-16 

13 

30 

24 

10 

11 

13 

10 

11 

14 

20 

15 

18 

21 

11 

1 

1 

139 

16 

16-17 

14 

31 

21 

10 

11 

15 

10 

14 

14 

21 

14 

16 

21 

10 

1 

1 

140 

13 

13-14 

12 

29 

25 

10 

14 

13 

11 

11 

14 

20 

15 

16 

22 

12 

1 

1 

141 

13 

13-13 

14 

30 

24 

9 

11 

13 

10 

10 

14 

20 

17 

19 

21 

12 

1 

1 

142 

13 

13-15 

13 

31 

25 

10 

15 

13 

13 

11 

14 

19 

15 

15 

22 

12 

1 

1 

143 

14 

14-11 

13 

29 

24 

10 

12 

13 

12 

13 

15 

19 

16 

17 

23 

12 

1 

1 

144 

14 

14-13 

13 

29 

23 

10 

11 

12 

9 

10 

14 

20 

16 

15 

21 

11 

2 

2 

145 

16 

16-17 

14 

31 

21 

10 

11 

15 

11 

12 

14 

21 

14 

16 

20 

10 

1 

1 

146 

15 

15-16 

13 

29 

22 

10 

11 

14 

11 

11 

16 

20 

16 

17 

22 

11 

1 

1 

147 

13 
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13 

31 

24 

10 

11 

13 

10 

11 

14 

20 

15 

18 

21 

11 

1 

1 

148 

13 

13-13 

14 

30 

24 

11 

14 

13 

12 

12 

14 

20 

16 

17 

22 

11 
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1 

149 

13 

13-13 

14 

32 

25 

11 

14 

13 

11 

12 

14 

20 

15 

16 

22 

11 
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1 

150 

13 

13-14 

13 

29 

26 

10 

13 

14 

11 

12 

14 

20 

15 

15 

22 

12 

1 

1 

151 

14 

14-16 

12 

27 

24 

10 

11 

12 

9 

12 

14 

19 

14 

17 

20 

11 

1 

1 

152 

17 

17-13 

12 

30 

22 

10 

12 

12 

10 

11 

16 

19 

20 

15 

15 

20 

11 
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1 

153 
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31 

21 

10 

11 

13 

9 

11 

15 
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15 

18 

21 

11 

1 

1 

154 
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12 

28 

22 

10 

11 

14 

11 

11 

16 

21 

15 
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14 
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1 
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14 

14-11 

14 

30 

25 

10 

13 

13 

12 

12 

15 

18 

17 

18 

23 

12 
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1 

156 

14 

14-11 

13 

29 

24 

11 

13 

13 

10 

11 

14 

19 

16 

16 

23 

12 

1 

1 

157 

13 

13-16 

13 

29 

25 

11 

15 

14 

11 

11 

14 

19 

16 

18 

25 

11 

1 

1 

158 

14 

14-11 

13 

30 

24 

12 

13 

13 

12 

11 

15 

19 

15 

18 

23 

12 
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13 

32 
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14 
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22 

12 
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31 

21 

12 
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13 

11 

12 

14 

21 

15 

18 

22 

11 
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1 
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15 
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31 

25 

10 

11 

13 

11 

10 

14 

20 
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16 

23 

13 
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1 
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13 

29 

24 
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14 

13 

12 

12 

14 

19 

16 

17 

23 

12 
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1 

163 

14 

14-15 

13 

29 

24 

9 

13 

13 

12 

11 

15 

19 

15 

17 

23 

12 

1 

1 

164 

14 

14-11 

13 

29 

24 

10 

13 

12 

12 

13 

16 

19 

16 

17 

23 

12 

1 

1 

165 

13 

13-14 

13 

30 

25 

10 

14 

13 

11 

11 

14 

19 

15 

17 

22 

11 

1 

1 

166 

15 

15-16 

12 

28 

24 

10 

11 

12 

9 

12 

14 

20 

14 

18 

20 

9 

1 

1 

167 

17 

17-11 

13 

28 

23 

10 

11 

13 

10 

11 

15 

22 

14 

17 

23 

14 

1 

1 

168 

17 

17-12 

13 

28 

23 

10 

11 

13 

10 

11 

15 

21 

14 

17 

22 

13 

2 

2 

169 

14 

14-11 

13 

29 

24 

11 

13 

13 

12 

11 

15 

19 

16 

16 

23 

12 

1 

1 

170 

13 

13-14 

13 

31 

23 

10 

14 

13 

11 

11 

14 

19 

15 

18 

22 

11 

1 

1 

171 

14 

14-11 

13 

29 

24 

10 

13 

13 

12 

12 

15 

19 

15 

17 

23 

12 
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Table  1  ( continued ) 


Haplotype  DYS19  DYS385a  /  DYS389I  DYS389II  DYS390  DYS391  DYS392  DYS393  DYS438  DYS439  DYS437  DYS448 

b 

DYS448 

DYS456  DYS458  DYS635  GATA 

H4 

VALLE  CAUCA 

NARINO  Total: 
308 

172 

13 

13-15 

12 

30 

23 

10 

15 

13 

13 

11 

14 

19 

15 

15 

22 

12 

1 

1 

173 

15 

15-14 

12 

29 

23 

9 

11 

12 

9 

12 

14 

21 

16 

14 

22 

12 

1 

1 

174 

13 

13-14 

13 

31 

23 

10 

14 

13 

11 

11 

14 

19 

10 

16 

22 

12 

1 

1 

175 

14 

14-12 

13 

29 

23 

11 

13 

12 

12 

11 

15 

19 

15 

17 

23 

12 

1 

1 

176 

13 

13-14 

14 

31 

24 

10 

14 

13 

11 

12 

15 

19 

15 

17 

22 

12 

1 

1 

177 

14 

14-11 

13 

29 

24 

11 

13 

13 

12 

11 

15 

19 

16 

16 

23 

11 

1 

1 

178 

13 

13-16 

13 

31 

24 

9 

11 

14 

10 

13 

14 

20 

15 

17 

24 

11 

1 

1 

179 

13 

13-15 

14 

30 

24 

10 

15 

13 

11 

12 

14 

20 

15 

16 

23 

12 

2 

2 

180 

14 

14-11 

13 

29 

23 

11 

13 

13 

12 

11 

15 

19 

15 

17 

23 

11 

1 

1 

181 

13 

13-15 

13 

30 

24 

10 

15 

13 

12 

12 

14 

20 

15 

16 

23 

12 

1 

1 

182 

14 

14-13 

13 

29 

23 

10 

11 

12 

10 

13 

14 

20 

15 

19.2 

21 

11 

1 

1 

183 

17 

17-12 

14 

29 

23 

10 

11 

13 

10 

11 

15 

20 

14 

16 

22 

12 

1 

1 

184 

16 

16-12 

14 

31 

24 

10 

11 

14 

10 

10 

14 

20 

15 

16 

21 

11 

1 

1 

185 

14 

14-11 

13 

29 

23 

11 

13 

12 

12 

12 

15 

19 

16 

17 

23 

12 

1 

1 

186 

14 

14-13 

14 

30 

23 

10 

11 

12 

10 

10 

14 

20 

15 

17.2 

20 

11 

1 

1 

187 

15 

15-16 

14 

31 

21 

10 

11 

13 

11 

12 

14 

21 

15 

17 

22 

10 

1 

1 

188 

15 

15-11 

14 

32 

23 

11 

13 

13 

12 

11 

14 

19 

16 

17 

23 

12 

1 

1 

189 

15 

15-16 

12 

28 

24 

10 

11 

12 

9 

12 

14 

20 

14 

18 

21 

9 

1 

1 

190 

13 

13-15 

13 

32 

25 

10 

15 

13 

13 

11 

14 

19 

14 

15 

22 

12 

1 

1 

191 

13 

13-13 

14 

30 

24 

9 

11 

13 

11 

10 

14 

20 

16 

18 

21 

13 

1 

1 

192 

17 

17-12 

13 

28 

23 

10 

11 

13 

10 

11 

15 

20 

14 

16 

22 

12 

1 

1 

193 

15 

15-12 

12 

29 

21 

10 

11 

15 

10 

11 

16 

21 

15 

16 

22 

11 

1 

1 

194 

14 

14-14 

13 

29 

23 

11 

13 

13 

12 

12 

15 

19 

16 

17 

23 

12 

1 

1 

195 

14 

14-11 

13 

30 

26 

11 

13 

13 

12 

12 

15 

19 

15 

17 

23 

11 

1 

1 

196 

14 

14-11 

14 

30 

25 

10 

13 

13 

11 

13 

15 

19 

15 

16 

23 

12 

1 

1 

197 

13 

13-13 

14 

32 

24 

11 

16 

13 

11 

12 

14 

20 

15 

16 

22 

12 

1 

1 

198 

13 

13-13 

13 

29 

24 

9 

11 

13 

10 

10 

14 

20 

17 

18 

21 

12 

1 

1 

199 

17 

17-13 

12 

30 

22 

10 

12 

12 

10 

10 

17 

19 

20 

15 

15 

20 

11 

1 

1 

200 

15 

15-11 

13 

29 

24 

11 

13 

13 

12 

11 

15 

18 

17 

16 

23 

12 

1 

1 

201 

14 

14-11 

13 

29 

24 

10 

13 

12 

11 

12 

15 

20 

16 

16 

23 

12 

1 

1 

202 

13 

13-17 

13 

30 

24 

11 

11 

13 

10 

11 

14 

20 

18 

16 

22 

11 

2 

2 

203 

13 

13-13 

14 

32 

24 

11 

14 

13 

11 

12 

14 

20 

15 

16 

22 

12 

1 

1 

204 

14 

14-11 

14 

30 

24 

10 

13 

13 

12 

10 

14 

18 

15 

17 

23 

11 

1 

1 

205 

15 

15-11 

13 

29 

24 

11 

13 

13 

12 

12 

15 

18 

17 

16 

23 

12 

1 

1 

206 

13 

13-15 

12 

31 

23 

10 

15 

13 

13 

11 

14 

19 

15 

15 

22 

13 

1 

1 

207 

13 

13-15 

12 

30 

23 

10 

15 

12 

12 

11 

14 

19 

15 

15 

22 

12 

1 

1 

208 

13 

13-14 

14 

31 

23 

11 

14 

12 

10 

13 

14 

20 

16 

16 

22 

12 

1 

1 

209 

14 

14-11 

14 

30 

24 

11 

13 

13 

12 

11 

14 

19 

16 

17 

23 

12 

2 

2 

210 

13 

13-14 

13 

30 

24 

10 

14 

13 

11 

12 

14 

19 

15 

15 

21 

11 

1 

1 

211 

13 

13-11 

13 

29 

24 

11 

13 

13 

12 

12 

15 

20 

16 

16 

23 

12 

1 

1 

212 

14 

14-12 

13 

28 

23 

10 

11 

13 

10 

11 

15 

21 

15 

17 

22 

13 

1 

1 

213 

14 

14-11 

13 

29 

24 

10 

12 

13 

12 

12 

15 

19 

15 

18 

23 

12 

1 

1 

214 

14 

14-12 

13 

30 

24 

11 

13 

13 

12 

11 

15 

19 

17 

18 

23 

12 

1 

1 

215 

13 

13-16 

12 

31 

22 

10 

15 

13 

12 

11 

14 

19 

16 

15 

22 

11 

1 

1 

216 

13 

13-14 

14 

30 

24 

10 

14 

12 

11 

12 

14 

20 

14 

17 

22 

12 

1 

1 

217 

13 

13-15 

13 

30 

24 

10 

11 

13 

10 

13 

14 

19 

17 

15 

23 

12 

1 

1 

218 

14 

14-11 

13 

29 

24 

11 

13 

13 

12 

13 

15 

19 

16 

17 

23 

11 

1 

1 

219 

13 

13-13 

14 

30 

24 

9 

11 

13 

10 

10 

14 

20 

16 

18 

22 

12 

1 

1 

220 

13 

13-17 

13 

29 

25 

9 

11 

14 

10 

11 

14 

20 

15 

16 

23 

11 

1 

1 

221 

15 

15-16 

13 

32 

21 

10 

11 

13 

11 

11 

14 

21 

15 

16 

21 

11 

1 

1 

222 

14 

14-11 

13 

29 

24 

10 

13 

13 

12 

12 

15 

19 

12 

18 

24 

12 

1 

1 

223 

14 

14-15 

13 

30 

24 

9 

13 

13 

12 

11 

15 

19 

15 

17 

23 

12 

1 

1 

224 

13 

13-12 

13 

31 

24 

11 

14 

14 

11 

12 

14 

20 

16 

17 

22 

11 

1 

1 

225 

13 

13-17 

13 

30 

24 

10 

11 

13 

10 

12 

14 

20 

15 

13 

21 

12 

1 

1 

226 

14 

14-11 

14 

31 

24 

11 

13 

13 

12 

11 

15 

19 

17 

19 

23 

12 

1 

1 

227 

14 

14-11 

13 

30 

23 

11 

13 

13 

12 

12 

15 

19 

18 

17 

23 

13 

1 

1 

228 

14 

14-15 

12 

30 

24 

10 

15 

13 

12 

11 

14 

19 

15 

15 

22 

12 

1 

1 
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229 

14 

14-11 

13 

30 

23 

11 

13 

13 

12 

12 

15 

19 

16 

17 

23 

13 

1 

1 

230 

12 

12-12 

14 

31 

25 

11 

14 

13 

11 

12 

14 

20 

15 

16 

22 

11 

1 

1 

231 

13 

13-15 

14 

33 

23 

10 

11 

13 

10 

13 

14 

21 

15 

18 

21 

12 

2 

2 

232 

14 

14-13 

13 

31 

23 

10 

11 

12 

10 

12 

14 

20 

16 

17.2 

21 

11 

2 

2 

233 

14 

14-11 

14 

30 

24 

11 

13 

13 

12 

11 

14 

18 

15 

17 

24 

11 

1 

1 

234 

13 

13-12 

13 

31 

24 

10 

14 

14 

11 

13 

14 

20 

16 

17 

22 

12 

1 

1 

235 

14 

14-11 

13 

29 

25 

12 

13 

13 

12 

12 

14 

18 

15 

17 
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Valle,  Cauca  and  Narino,  which  present  a  similar  history  of  peo¬ 
pling  and  are  considered  overall  as  belonging  to  “Mestizo”  groups. 
One  hundred  and  four  males  came  from  Valle,  one  hundred  and 
two  males  came  from  Cauca  and  one  hundred  and  two  males  came 
from  Narino.  Subjects  were  selected  among  individuals  who  partic¬ 
ipated  in  paternity  tests  and  gave  their  informed  consent.  Genomic 
DNA  was  extracted  using  Chelex  20%.  Amplification  of  the  1 7  Y-STR 
loci  was  performed  using  the  AmpFISTR®  YFiler™.  Thermal  cycling 
was  performed  using  GeneAmp  PCR  system  2720  (Applied  Biosys¬ 
tems).  Amplifications  typically  contained  0.5-1. Ong  of  extracted 
DNA.  The  final  reaction  volume  used  was  25  pi,  and  cycling  was 
performed  as  described  in  the  manufacturers  instructions  (30  cy¬ 
cles  for  Yfiler  system).  The  PCR  products  were  typed  by  capillary 
electrophoresis  using  a  ABI  3130  Genetic  Analyzer  (Applied  Biosys¬ 
tems)  according  to  manufacturer’s  instructions.  Allele  designation 
was  performed  according  to  ISFG  recommendations  on  forensic 
analysis  using  Y-chromosome  STRs  using  the  commercial  allelic 
ladder  of  the  Y-Filer  system1. 

2.2.  Analysis  of  data 

Haplotypes  were  determined  by  means  of  Excel  matrix  and 
haplotypic  diversities  were  calculated  according  to  Nei2,  using 
the  equation:  D  =  ( n/n  -  1)(1  -  )Tp2),  where  n  is  the  sample  size 
and  Pi  is  the  allelic  frequency.  The  haplotypes  obtained  in  this 
study  were  compared  with  the  haplotypes  reported  in  the  Y-STR 
haplotype  reference  database  (YF1RD)3.  Several  statistic  parameters 
were  calculated  using  ARLEQUIN  software  ver.2000:  variance  by 
AMOVA,  gene  frequencies  and  gene/haplotype  diversity  values. 

2.2.  Quality  control 

Correct  allele  calling  was  additionally  assured  by  successful 
participation  in  the  proficiency  testing  of  the  GEP-ISFG  WG 
(http://www.gep-isfg.org)  and  quality  testing  of  the  http:// 
www.yhrd.org. 


3.  Results  and  discussion 

A  total  of  287  different  Y-chromosome  haplotypes  were  ob¬ 
served  in  the  308  males  from  three  populations  (Table  1 ).  The  most 
frequent  haplotype  (14-13-17-14-32-23-10-11-12-10-11-14-20- 
15-17.2-21-11)  was  observed  thrice,  and  nineteen  others  only 
twice.  Allele  frequencies  and  gene  diversity  values  are  shown  in 
Table  2.  The  highest  diversity  value  in  this  study  was  found  at  locus 
DYS385  (0.983)  followed  by  locus  DYS458  (0.795).  Haplotypic 
diversity  found  among  populations  in  this  study  was  0.9977.  The 
discrimination  power,  based  on  the  number  of  individual  haplo¬ 
types  and  the  total  number  of  individuals  analyzed,  was  93.2%. 
Analysis  of  molecular  variance  (AMOVA)  reveals  that  the  highest 
variation  is  mainly  within  populations  (99.1%)  in  agreement  with 
previous  results  in  European  populations4. 

Overall,  the  haplotypic  diversities  found  in  these  populations 
were  higher  than  the  ones  reported  in  other  populations6-13,  and 
equal  to  the  one  reported  in  a  population  study  performed  in  a 
Valle  population  sample  (14).  This  finding  can  be  interpreted  as 
an  evidence  of  specific  population  dynamics  in  the  Southwestern 
states  of  Colombia. 

We  also  found  allele  duplications  in  the  DYS448  STR  on  two 
individuals.  These  finding  was  confirmed  through  a  second  test 
of  both  samples.  This  type  of  variant,  namely  the  DYS448  19-20 
duplication,  has  not  been  previously  reported. 

We  found  the  rare  allele  10  in  the  DYS456  STR  in  one  individual 
from  Cauca,  and  we  also  detected  the  intermediate  allele  16.3  in 
the  DYS458  STR  in  a  different  individual  from  this  same  state. 


Table  2 

Allele  frequencies  and  diversities  of  the  15  STR  systems  in  the  Southwestern  region: 
Valle  (n  =  104),  Cauca  (n  =  102)  and  Narino  (n  =  102). 
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Table  2  ( continued ) 


GD:  Gene  diversity,  HD:  haplotype  diversity,  PM:  probability  of  matching,  CD: 
chance  of  discrimination,  UH:  unique  haplotypes. 


The  three  population  samples  “Valle  [Mestizo]”,  “Cauca  [Mes¬ 
tizo]”  and  “Narino  [Mestizo]”  have  been  submitted  to  the  Y  Chro¬ 
mosome  Haplotype  Reference  Database  (www.yhrd.org)  and 
were  assigned  to  the  “Eurasian/European”  metapopulation  (Pop- 
Search  menu),  which  are  defined  as  large  pooled  reference  popula¬ 
tions  in  the  YHRD  for  calculating  match  probabilities  in  forensic 
casework  5. 
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